Oppositional and defiant behavior (ODB) problems are among the most important behavior problems in school children. Understanding their trajectories during elementary school and conditional risk factors at school entry is essential for implementing effective preventive and corrective interventions. Behavior problems of a population sample (958 boys, 971 girls) attending public schools were assessed annually by teachers. Three groups were identified: High Opposition (HO; 14.5%), Moderate Opposition (MO; 37.5%), and Low Opposition (LO; 48.0%). Children on the HO trajectory were found to be different from those on the MO and LO trajectories for numerous kindergarten risk factors: a) they tended to be boys with high family adversity; b) their mothers reported low warmth and high control; c) teachers rated them high on physical aggression, opposition, hyperactivity and low anxiety. Children who are likely to have chronic ODB throughout the elementary school years can be identified in kindergarten. Preventive interventions at school entry could probably help these children.
Introduction
Oppositional behavior and defiance are two of the main reasons for referral to mental health services in the early school years (Gale, 2011; Kimonis & Frick, 2010) . In clinical terms, oppositional defiant disorder (ODD) is defined as a recurrent pattern of negativistic, defiant, disobedient, and hostile behavior toward authority figures that seriously interferes with social or school functioning. Research has shown that stable oppositional behavior can start by two years of age (Petitclerc, Boivin, Dionne, Zoccolillo & Tremblay, 2009) , persists during the elementary school years (Broidy et al., 2003; Harvey, Friedman-Weieneth, Golstein & Sherman, 2007) , and is often co-morbid with hyperactivity, aggression, and anxiety (Drabick, Bubier, Chen, Price & Lanza, 2011; Munkvold, Lundervold & Manger, 2011) . Furthermore, opposition during childhood is predictive of a range of harmful consequences, including executive functioning deficits, conflicts with peers and adults, depression, suicidal thoughts, academic failure, vocational maladjustment, delinquency, and the development of antisocial personality in adulthood (Gale, 2011; Broidy et al., 2003; Burke, Waldman & Lahey, 2010) . Given the harmful effects on the lives of oppositional children and on the people around them, a better understanding of the individual differences in how these symptoms develop and their risk factors is needed in order to design preventive and corrective interventions.
To our knowledge, no population-based studies of boys and girls have traced the chronological development of opposition symptoms during the elementary school years. One study described the developmental trajectories of boys from low socioeconomic areas in a Canadian city followed from 6 to 15 years of age (Nagin & Tremblay, 1999) , identified "low opposition" (25% of the sample), "moderate opposition" (46%), "high opposition" (25%) and "chronic opposition" (5%) groups. Another used an accelerated (multicohort) longitudinal study of boys and girls between age 4 and 18 years in the Netherlands (Bongers, Koot, van der Ende & Verhulst, 2004 ) identified six trajectories: almost zero opposition (7.1%), decreasing opposition (23.7%), increasing opposition at adolescence (6%), moderately decreasing opposition (32.5%), high-decreasing opposition (24.2%), and high-persistent opposition (6.5%). Boys were slightly overrepresented in the last two trajectories (around 53%). More recently, a central component of ODD (i.e., disregard for rules) was described in a population sample of Canadian children followed from 29 to 74 months old (Petitclerc et al., 2009 ) described four groups who showed distinct and stable trajectories: very low (9.1%), low (56.9%), moderate (29.7%), and chronic (4.3%). Overall, these studies suggest that from 4 to 7% of children (especially boys) show a markedly high or chronic oppositional trajectory.
Although previous studies have underscored the heterogeneity of oppositional behavior in youth, the conclusions they have drawn should be considered with caution, given certain methodological specifics. First, the samples used differ in terms of age, sex, and risk status, and the longitudinal coverage varies considerably across studies (e.g., 4-74 months; 6, 10-15 years; 4-18 years). Second, to assess oppositional behavior, Bongers et al. (2004) based their study on mother's reports, whereas Petitclerc et al. (2009) used reports by the mother, father, and teacher, and Broidy et al., (2003) as well as Nagin and Tremblay (1999) used teachers' reports. Third, none of these studies modeled the trajectories while controlling for risk factors. Therefore, further studies in community samples are needed to enrich the knowledge on developmental changes in oppositional symptoms during elementary school. Through such studies, we believe that advances could be made in the body of knowledge on oppositional trajectories by including individual and familial risk factors as covariables when modeling trajectories. The capacity to characterize oppositional trajectories according to these two risk factor categories would be particularly useful for determining priority intervention targets in preschool, and for developing transition plans to meet the specific needs of children at risk for problems as they enter elementary school.
Family adversity, such as family structure and parental education, have frequently been associated with behavior problems (Côté, et al., 2007; Farris, Nicholson, Borkowski & Whitman, 2011; Nagin & Tremblay, 2001; Vitaro, Brendgen, Larose & Tremblay, 2005) and failure to graduate from high school (Vitaro et al., 2005; Duchesne, Vitaro, Larose & Tremblay, 2008) . Several studies have also highlighted the association of parenting skills with behavior problems (Burke, Pardini & Loeber, 2008; Harvey & Metcalfe, 2012) , meeting parental demands (Duchesne, Larose, Vitaro & Tremblay, 2010) , and the acquisition of prosocial behavior (Harvey & Metcalfe, 2012) . Finally, a number of studies have established clear connections between oppositional behavior and children's individual characteristics. In general, boys tend to be more oppositional than girls from early childhood onwards (Petitclerc et al., 2009; Drabick et al., 2011) . Children who show excessive motor or verbal agitation and aggression are also more inclined to show oppositional behavior (Broidy et al., 2003; Nagin & Tremblay, 1999; Maughan, Rowe, Messer, Goodman & Meltzer, 2004) . However, the relationship with anxiety is more complex. Whereas some authors found that anxiety and opposition were comorbid (Cunningham & Ollendick, 2010; Drabick et al., 2011; Maughan et al., 2004) , others have shown that anxiety was a protective factor against disruptive behavior (De Wall, Buckner, Lambert, et al., 2010; Kerr, Tremblay, Pagani & Vitaro, 1997; Tremblay, Pihl, Vitaro & Dobkin, 1994) . These differences appear to depend on the type of anxious behaviors that are assessed.
The present study aimed to describe the developmental trajectories of opposition during the elementary school years and to identify two categories of predictors during kindergarten: familial characteristics (adversity, parental behavior) and children's personal characteristics (sex, opposition, hyperactivity, physical aggression, and anxiety). It is the first to model the trajectories of opposition symptoms on conditional risk factors. This longitudinal study had two objectives: 1) to describe oppositional behavior trajectories from the first to the sixth year of elementary school; and 2) to identify the risk factors during the kindergarten year that best discriminate children on the highest developmental trajectory of opposition during the elementary school years.
Method

Participants and Procedure
The participants of this study were drawn from the Quebec Longitudinal Study of Kindergarten Children (QLSKC). The sample comprised 1,929 children (958 boys, 971 girls) who attended public French kindergartens in the province of Quebec. For the first assessment (kindergarten), the average age of the children was 5.99 years (SD = .29). The majority of children spoke French (94%) and lived with both biological parents (82.9%). The mothers were 24.6 years old on average (SD = 3.87) at the birth of their first child, and they had attended school for 11.9 years on average (SD = 2.59). In Quebec, students generally obtain a high school graduation certificate after 12 years of schooling (including kindergarten), provided they have not been held back for some reason, such as failing or repeating a grade. Initially, 6,397 students were randomly selected from the 11 administrative regions of Quebec, using a list provided by Quebec's ministry of education, leisure and sports (MELS). Of these, both parent and teacher of 4,648 returned questionnaires. Initial responders did not differ significantly from non-responders in terms of geographical location or school board size. Of these 4,648 children, 160 had formally withdrew from the study (156 refused to participate, 3 were severely handicapped, and 1 had died). One subgroup (1,929 children) was randomly selected from the group representative, and was assessed annually by their teachers and mothers from kindergarten to grade six in elementary school (Zoccolillo, Vitaro & Tremblay, 1999) .
Complete data were available for all the variables measured in kindergarten (T1). Concerning the oppositional behavior assessed from Time 2 to Time 7, we noted that complete data were available on 781 children (40.5%), whereas a single data item was missing for 639 children (33.1%), and at least two data items were missing for 509 of the sample (26.4%). Nevertheless, the PROC TRAJ allows estimating missing values according to a maximum likelihood approach when at least two observations on the criterion variable are observable for that time point for each individual, and when the pattern of missing data is the type known as missing completely at random (MCAR; Jones et al., 2001; Jones, 2007 ). Little's MCAR test showed that the present data are MCAR (2 (257) = 275.79, p = .20). Thus, the missing data mechanism can be considered to be random or ignorable (Rubin & Little, 2002) .
Measures
Oppositional Behavior and Personal Characteristics
Oppositional behavior was assessed yearly from kindergarten to sixth grade by teachers with the Opposition subscale of the Social Behavior Questionnaire, teacher's version (SBQ-T; Tremblay, Loeber, Gagnon, Charlebois, Larivée & Leblanc, 1991) . This subscale contains five items that are consistent with the diagnostic criteria of the DSM-IV (Irritable. Easily upset -disobedient -does not share toys -blames others -inconsiderate of others) assessed on a three-point Likert scale ranging from 0 (never applies) to 2 (frequently applies). In the present study, the coefficient of internal consistency (Cronbach's alpha) varied from .79 to .83 between 6 and 11 years of age. Others studies with SBQ had similar coefficients (.74 to .84 for Broidy et al., 2003; .81 to .84 for Nagin & Tremblay,1999; and .80 to 85 for Pingault et al., 2010) .
The teachers also assessed the personal characteristics of the children in kindergarten using the Anxiety, Physical aggression, and Hyperactivity subscales of the SBQ-T. The Anxiety subscale contains six items (e.g., worries about many things; tends to be fearful or afraid of new things or new situations), the Physical aggression subscale contains three items (threatens or bullies others; bites; hits and kicks) and the Hyperactivity subscale contains two items (restless; squirmy). Internal consistency (Cronbach's alpha) ranged from .74 for anxiety to .82 for physical aggression and .89 for hyperactivity. These coefficients are comparable to those reported by others (e.g., Broidy et al., 2003; Duchesne et al., 2008; Nagin & Tremblay, 1999; Pingault et al, 2010) .
Familial Adversity
A familial adversity index was created based on the data gathered from the mothers when their child entered kindergarten. Family structure (i.e., two-parent or single-parent), mother's age at the birth of her first child, and mother's number of years of education were used to construct the index. Each indicator was attributed a score of 0 or 1 according to the degree of adversity it presented for child. In the case of family structure, a child living with both biological parents obtained a score of 0 (low risk) while a child living within a single-parent unit or a blended family was assigned a score of 1 (higher risk). The other indicators (mother's education level and age at birth of first child) were given a score of 1 when the respective scores were in the bottom quartile and a score of 0 for higher values. At least two out of three indicators were required to create the index. The three indicators were then regrouped to build a global score labeled familial adversity (see Duchesne et al., 2008; Vitaro et al., 2005 for the detailed procedure). The higher the score (i.e., the closer to 1), the greater the degree of familial adversity. In this study, the average familial adversity was .22 (SD = .28).
Mother's Parenting Behavior
The mother's parenting behavior was measured during the kindergarten year with the French version of the Emotional Climate for Children questionnaire (Falender & Mehrabian, 1980) . Two subscales were retained: Warmth and Control. The Warmth subscale contained 18 items (e.g., 'I never regret having a child'; 'I like to be with my child'; 'Having a child to care for is a lot of fun') and the Control subscale contained 16 (e.g., 'It is important for a child to have a fixed bedtime'; 'I don't tolerate temper tantrums'; 'Parents should not back down once they have told the child not to do something'). Each item was scored on a nine-point scale ranging from -4 (strongly disagree) to +4 (strongly agree). About warmth and control, a positive score for warmth indicates www.ccsenet.org/jedp Journal of Educational and Developmental Psychology Vol. 3, No. 1; pleasure with their children and a negative score indicates displeasure with him/her. A positive score for control suggests a maternal dominance behavior opposite to a maternal submissiveness behavior (i.e. negative score) (Falender & Mehrabian, 1980) . Satisfactory evidence for discriminant validity was obtained for these subscales and for a parsimonious description of parental attitudes (Falender & Mehrabian, 1980) . In this study, the Cronbach's alpha was .79 for Warmth and .63 for Control.
Statistical Analyses
A model representing the optimal number of oppositional behavior trajectories was estimated using the PROC TRAJ procedure (Jones & Nagin, 2007; Nagin, 1999) and the Bayesian Information Criterion (BIC) in SAS 9.0. Group-based trajectory is a specialized application of finite mixture modeling and is designed to identify clusters of individuals following similar progressions of some behavior over age (Jones & Nagin, 2007) . For each subgroup identified, each individual received a probability of belonging score that varied from 0 (low probability) to 1 (high probability). Probability was considered acceptable if it exceeded the .70 threshold (Nagin, 1999) . The PROC TRAJ procedure also allows accounting for certain risk factors associated with the trajectories that affect the probability of belonging to a given subgroup (Jones & Nagin, 2007) . Familial characteristics (adversity, mother's warmth and control) and personal characteristics (aggression, anxiety, opposition, hyperactivity, and sex) in kindergarten were included as risk factors. Note. Boys were used as the reference group. Correlations ≥ .04 are significant at p < .05, and correlations ≥.07 are significant at p < .01.
Results
Bivariate correlations were calculated to explore relationships between the variables examined. As shown in Table 1 , most of the variables were significantly inter-correlated and in the expected direction. This suggests that oppositional behavior in kindergarten is associated with the child's familial and personal characteristics, with correlation coefficients ranging from -.23 to .76. In addition, the analysis reveals that the magnitude of the relationships between teacher-rated oppositional behaviors across the different school years is at its highest when 
Opposition Trajectories
The first objective was to identify oppositional behavior trajectories from the first to sixth year of elementary school. Group-based trajectory analyses were performed for two-group (BIC = -11445), three-group (BIC = -11333), and four-group models (BIC = -11339). Results indicated that the three-group model best fit the data (see Figure 1 below) . Each line represents an oppositional behavior trajectory, calculated using average opposition scores in each identified trajectory. The average probability of belonging to a given trajectory varied from .83 to .87.
Figure 1. Opposition developmental trajectories in elementary school
The first group, Low Opposition (LO), accounts for 48.0% of the sample (n = 925; 31.1% boys). The linear parameter of this group's trajectory is statistically significant (p < .01). These children were perceived by their teachers as showing little oppositional behavior, which tended to diminish through elementary school. The second group, Moderate Opposition (MO), accounts for 37.5% of the sample (n = 724; 62.4% boys). The linear parameter is statistically significant (p < .01). Compared to the other children in the sample, these children showed moderate oppositional behavior that varied slightly from first to sixth year of school. The third group, High Opposition (HO), accounts for 14.5% of the sample (n = 280; 77.9% boys). This group contains the children that showed the most frequent oppositional behavior. The linear parameter of the trajectory (p < .01) suggests that oppositional behavior decreased slightly in these children from first to sixth grade.
The results reveal three main findings. First, almost four boys for one girl showed a High Opposition trajectory (15.7% of boys vs. 4.4% of girls). Second, almost half the boys (49.3%) and over three-quarters of the girls (79.4%) manifested very little oppositional behavior in class throughout elementary school. Third, despite a few variations over time and a slight decrease toward the end of elementary school, the three trajectories are relatively stable over the study period.
Familial and Personal Characteristics Associated with Opposition Trajectories
The second objective was to identify predictors of the trajectories that can be assessed during the kindergarten year. Familial adversity, mother' warmth and controlling parenting, as well as children's sex, physical aggression, hyperactivity, and anxiety at kindergarten were retained as predictors. The HO group was used as the reference for comparison with the MO and LO groups (see 
HO vs. MO.
Results revealed that children who were exposed to greater familial adversity in kindergarten had a higher probability of belonging to the HO group (coefficient = -1.01, SE = .35, p < .01). Mother's lack of warmth (coefficient = .05, SE = .02, p < .01) and high control (coefficient = .16, SE = .05, p < .01) increased the probability of belonging to the HO group. Personal characteristics were also associated with the probability of belonging to the HO group. The greatest contributions were made by kindergarten teacher ratings of frequent physical aggression (coefficient = -.50, SE = .12, p < .01) and opposition (coefficient = -.19, SE = .07, p < .01).
As expected, boys were more likely than girls to be on the HO trajectory compared to the MO trajectory (coefficient = .67, SE = .03, p < .01). Kindergarten teacher ratings of hyperactivity and anxiety did not make significant contributions.
HO vs. LO. Analyses indicated that all the selected variables significantly distinguished the HO group from the LO group. Specifically, children exposed to greater familial adversity had higher odds of belonging to the HO group (coefficient = -1.82, SE = .39, p < .01). The two maternal parenting characteristics, mother's lack of warmth (coefficient = .10, SE = .02, p < .01) and mother's control (coefficient = .13, SE = .05, p < .01), significantly increased the odds of belonging to the HO vs. LO group. Personal characteristics also distinguished the HO and LO groups: being a girl (coefficient = 1.73, SE = .26, p < .01) and kindergarten teacher rating of high anxiety (coefficient = .11, SE = .05, p < .05) decreased the odds of belonging to the HO group. In contrast, high physical aggression (coefficient = -1.01, SE = .23, p < .01), hyperactivity (coefficient = -.53, SE = .12, p < .01) and opposition (coefficient = -.69, SE = .10, p < .01) increased this probability. In other words, kindergarten boys who were assessed by their teachers as aggressive, defiant, hyperactive, and not very anxious were more likely to follow a high versus a low trajectory of oppositional behavior throughout elementary school.
Discussion
The first aim of the present study was to use a large population sample of elementary school boys and girls to trace three developmental trajectories of oppositional behavior using teacher ratings. These results are comparable to the findings of other researchers on developmental trajectories of oppositional symptoms (Bongers et al., 2004; Nagin & Tremblay, 1999; Petitclerc et al., 2009) , although their models include from four to six trajectories. We believe that this difference could be attributed to methodological differences. For example, although the five opposition items retained in our study were the same as those used in the study by Nagin and Tremblay, these researchers used a sample composed exclusively of boys who were at risk for oppositional behavior at 6 years and from 10 to 15 years of age. Moreover, the study by Bongers examined a sample of 13 cohorts of children and adolescents varying in age from 4 to 18 years, while Petitclerc and colleagues have traced developmental trajectories from 2.5 to 6 years. In addition, none of these studies considered familial or behavioral variables liable to affect the estimates of opposition trajectories.
Our results indicate that approximately 14.5% of children were on a high trajectory of oppositional behavior www.ccsenet.org/jedp
Journal of Educational and Developmental Psychology Vol. 3, No. 1; throughout elementary school, while the vast majority of children showed little or no oppositional behavior during this developmental period. These results clearly indicate continuity of frequent oppositional symptoms for a substantial number of children during the preschool and elementary school years. It is noteworthy that the average opposition score of the children in the high trajectory group was substantially higher than the average opposition score for the children on the two other developmental trajectories. Over a five year period the teachers systematically rated the children on the high trajectory as being frequently oppositional on three of the five symptoms used for the oppositional behavior scale while the DSM-IV diagnostic criteria for ODD requires only half of eight oppositional symptoms over a substantially shorter period of time (six months; APA, 2000). Although our method does not allow determining whether the children presented clinical symptoms of ODD, it is nevertheless noteworthy that they were distinguished from the other children by the intensity and persistence of their oppositional behavior from the time they first entered school. However, we should keep in mind that this oppositional behavior decreased slightly toward the end of elementary school, showing an improving trend.
The second aim of this paper was to identify early predictors of the high opposition trajectory during the elementary school years. Our results clearly show that risk of being on a high oppositional trajectory can be identified during the kindergarten year. The best risk factors assessed during the kindergarten year were teacher reported physical aggression and opposition, maternal reported high control and lack of warmth, family adversity and sex of the child (boys). Previous studies had shown that these variables are associated with oppositional problems at some point in development (Drabick et al., 2011; Côté et al., 2007; Farris et al., 2011) , however this is the first study to clearly show that they can be used to identify kindergarten children who will be on a chronic oppositional trajectory during the whole course of the elementary school years. It is noteworthy that kindergarten teacher rated hyperactivity was not a significant predictor of the high versus medium opposition trajectories, once physical aggression and opposition were taken into account. This is probably because hyperactivity is highly correlated with physical aggression but less strongly correlated with chronic behavior problems than physical aggression (Broidy et al., 2003; Pingault et al., 2012) . It is also important to note that the associations between opposition, physical aggression and hyperactivity do not start in kindergarten. This pattern of comorbidity develops during the first 24 to 42 months after birth, when frequency of physical aggression reaches its peak (Côté et al., 2007; Tremblay et al., 2004) and opposition is highly prevalent (Petitclerc et al., 2009 ).
The results also show that children who manifest certain signs of anxiety in kindergarten are less liable to be in the High Opposition trajectory up to the end of elementary school. Studies (Kerr et al., 1997; Tremblay et al., 1994) suggest that certain neurobiological characteristics that predispose children to anxiety could hinder the adoption of disruptive behavior. One characteristic of anxiety is that it tends to inhibit certain actions due to timidity and fear of unfamiliar situations (Kerr et al., 1997) . This behavioral inhibition could cause a delay in the child's response, favoring a more considered response. This would in turn benefit the child in social interactions. However, although anxiety can act as a protective factor against oppositional behavior, the effect does not appear to extend beyond elementary school (Mason, Kosterman, Hawkins, Herrenkohl, et al., 2004) . Nevertheless, we should keep in mind that manifestations of anxiety are significant risk factors for the appearance and maintenance of adaptation problems throughout development (Polier, Vloet, Herpetz-Dahlmann, Laurens & Hodgins, 2011) .
Implications
The description of oppositional behavior trajectories during the elementary school years and the identification of risk factors during kindergarten are important for planning preventive interventions. Our results indicate that preventive interventions starting in kindergarten should specifically target boys who are physically aggressive and oppositional, especially if they are from high adversity families. Maternal parenting skills, such as control and warmth, can also be used as additional risk factors, and possibly as targets for parenting skills interventions.
Intensive support to these children, their families and teachers has been shown to ameliorate parenting skills, increase high school completion and reduce criminal behavior during early adulthood (Vitaro, Barker, Brendgen & Tremblay, 2012) . Kindergarten gathers all types of children together and provides a privileged environment, including the services of psychologists and social workers, who can intervene not only with the children, but also with their parents. However, because behavior problems such as opposition, aggression and hyperactivity are present by the end of the first year after birth, preventive interventions are also needed long before children start kindergarten (Tremblay, 2010) . A number of studies have shown that family interventions should address both parenting skills and the use of social reinforcement (McMahon, Long & Forehand, 2010; Webster-Stratton, Reid & Hammond, 2004) . More specifically, parental interventions should bear on positive relationships and interactions with their children, with fewer coercive measures. Children would benefit from interventions that target social skills, problem solving, and social attributions (Webster-Stratton et al., 2004) . To be effective, interventions should aim to train both parents and children. Not only are the outcomes better, they also appear to be sustained over time (Webster-Stratton et al., 2004) .
Limitations
This study has limitations that need to be taken into account. First, the results are based on a sample of children recruited from a French-speaking community in North America. Second, the correlational design of the study does not allow separating the reciprocal effect of children's and parents' characteristics. Clearly, unidirectional relationships could also be inverted. On this topic, some researchers (e.g., Burke et al., 2008) have argued that the development of oppositional behavior may be viewed from a transactional perspective, whereby it is possible that children with more difficult temperaments could influence their parents' behavior. Finally, only maternal parenting was assessed. Studies are needed to explore father's role in the development and prevention of oppositional behavior problems during childhood. Finally, the sex differences observed in this study and others may be due to the fact that the tendency to defy parents, siblings, peers, and teachers develops later in girls than in boys (Maughan et al., 2004) . Other studies ) also suggest that girls may express their opposition in more passive ways. For example, they might be petty, refuse to obey an order, pout, be resentful, complain about carrying out a task, or remain silent to conceal their displeasure. Because the items used in this study did not allow measuring more passive manifestations of oppositional behavior, we may have underestimated girls' opposition. Further studies are needed to refine our understanding of girls' oppositional development.
Conclusion
Although numerous studies of oppositional behavior have been conducted, few longitudinal studies have addressed its development in community samples of boys and girls during the elementary school years. Indeed this study is the first to trace the developmental trajectories of oppositional behavior from 6 to 12 years and to identify the kindergarten predictors of the high opposition trajectory. The overall results of the present study bring new insight into the association between children's oppositional symptoms during elementary school years and certain familial and personal risk factors that can be assessed during kindergarten. Our findings call for research on the prevention of these problems during preschool and the early elementary school years.
